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F $)5.%/)& %) %2/$ *()-5+4 /$ %) +>%+&' %2+ "1%/)&$ )0
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J)(+ 0)(4"55#, !+ +>%+&' +"12 )0 %2+ $+%$ Actattack,i -#

" $+% Actmacro, /8+8 Actnew
attack,i Q Actattack,i ∪ Actmacro,

Actattack,i ∩Actmacro = ∅, "&' +"12 "3+&% Agattack,i /%$+50

/$ +>%+&'+' -# $)4+ /&%+(&"5 '"%" !+5'$ Dati 0)( 4+4)(#
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attack,1 × ... ×
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6&)(4"57 "1%/)& )( $+O.+&1+ )0 6&)(4"57 "1%/)&$ /% /$ %"=/&3

'.(/&3 " !%&+$$ +:"5."%/)& (.&8 Dati 1)&%"/&$ %!) :"(/"-5+$,
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6$%+*$7 %) ') "(+ 5+0% /& %2+ "1%/)& $+O.+&1+ %2"% /4*5+4+&%$
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?&)! !/%2 ai,j ∈ Actnew
attack,i@, %2/$ *()'.1+$ &)% )&5# "

$+O.+&1+ e0,e1,888,el )0 +&:/()&4+&%"5 $%"%+$, 0)( +"12 "3+&%

!+ "5$) 3+% $+O.+&1+$ ai
0,a

i
1,888,a

i
l )0 +>+1.%+' 4"1() "1R
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i
1,888,k

i
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0 =⊥ "&'
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0 = 08 F$ $%"%+' "-):+, %2+ "1%/)& ')&+ -# Agattack,i

"% $%+* j /$ &)! &)% "5!"#$ ai,j , /&$%+"' /% /$ %2+ (+$.5%

)0 fAgattack,i(a1,j , ..., an,j , ej , (ai
j , k

i
j)), !2/12 /$ '+!&+' "$

0)55)!$;

fAgattack,i(a1,j , ..., an,j , ej , (ai
j , k

i
j)) =






aij(ej), /0 ki
j = 0 "&'

asj (∈ Actmacro 0)( "55

s ∈ {1, ..., n}
app(ai

j , ej , ki
j , i), /0 ki

j (= 0
app(asj , ej , kmax(asj), i), /0 asj ∈ Actmacro "&' s

/$ 4/&/4"5 /&'+> !/%2

asj ∈ Actmacro "&' asj

(+O./(+$ Agattack,i %)

*"(%/1/*"%+ /& /%$ +>+1.%/)&

S+(+, app /$ " 0.&1%/)& %2"% %"=+$ " 4"1() "1%/)&, "&

+&:/()&4+&%"5 $%"%+, " &.4-+( "&' "& "3+&% &.4-+( "&'

3+&+("%+$ %2+ "**()*(/"%+ "1%/)& 0)( %2+ "3+&% 0)( %2/$ $%"%+,

%2/$ 4"1() "&' %2+ &.4-+( /&'/1"%/&3 !2/12 "1%/)& /& %2+

$+O.+&1+ /4*5+4+&%/&3 %2+ 4"1() /$ &++'+'8 B2/$ /$ &"%.("55#

'+*+&'+&% )& %2+ *"(%/1.5"( "**5/1"%/)&8 kmax /$ "&)%2+(

0.&1%/)& %2"% (+%.(&$ %2+ &.4-+( )0 "1%/)&$ /& %2+ $+O.+&1+

/4*5+4+&%/&3 " 4"1() "1%/)&8 F&', "$ $%"%+' -+0)(+, !+ 2":+

%2"% %2+ *"(%/1.5"( "1%/)& *+(0)(4+' -# "& "3+&% /$ "5!"#$

'+*+&'+&% )& %2+ +&:/()&4+&%, !2/12 !+ /&'/1"%+ -# "''/&3

%2+ +&:/()&4+&%"5 $%"%+ "$ "(3.4+&% %) %2+ "1%/)& 0()4 %2+

/&'/:/'."5 ?/8+8 aij(ej)@8
F''/%/)&"55#, !+ 2":+ %2"%

ai
j+1 =






ai
j , /0 %2+ +>+1.%/)& )0 %2+ 4"1() "1%/)& /$ &)%

!&/$2+' #+%

asj , /0 asj ∈ Actmacro "&' /%$ +>+1.%/)&

2"$ T.$% $%"(%+'

⊥, )%2+(!/$+

"&'

ki
j+1 = ki

j−̇1

F5%2).32 !+ !"&% %2+ '+$1(/*%/)& )0 %2+ /&1)(*)("%/)&

)0 4"1()$ /& %2/$ $+1%/)& %) -+ "$ 3+&+("5 "&' /&15.$/:+ "$

*)$$/-5+, !+ 4"'+ $)4+ '+1/$/)&$ %2"% 0)( $)4+ "**5/1"%/)&$

4/32% &)% -+ %2+ -+$%8 92/5+ %2+ "%%"1= "3+&%$ "(+ +>+1.%/&3

" 4"1() "1%/)&, %2+ "1%/)&$ /& %2+/( $%("%+3# $+O.+&1+$ %2"%

&)(4"55# !).5' -+ *+(0)(4+' "(+ /3&)(+'8 F& "5%+(&"%/:+ %)

%2/$ !).5' -+ %) /&%+((.*% %2+ $+O.+&1+$ %2+ 4)4+&% " 4"1()

$%"(%$ "&' %2+& (+$.4+ 0)55)!/&3 %2+4 !2+& %2+ 4"1() /$

!&/$2+'8 9+ 2":+ &)% ')&+ %2/$ 2+(+, $/&1+ !+ "(+ 5))=/&3

/&%) $#&12()&).$ +>+1.%/)& )0 %2+ "1%/)& $+O.+&1+$ "&' !/%2

%2/$ .$."55# 1)4+$ " 5/4/%"%/)& )0 %2+ &.4-+( )0 $%+*$ %) ')8

K), /% !"$ +/%2+( 6):+(!(/%/&37 $)4+ "1%/)&$ )( 1.%%/&3 "%

%2+ +&' "&' !+ 2":+ 12)$+& %2+ !($%8 F&)%2+( '+1/$/)& %2"%

4/32% -+ 12"&3+' /& $)4+ "**5/1"%/)&$ /$ %2"% !+ *+(0)(4

" 4"1() 0)( " !>+' &.4-+( )0 "1%/)&$ ?/&'/1"%+' -# kmax@8

F5%+(&"%/:+5#, " 1)&'/%/)& )& %2+ +&:/()&4+&%"5 $%"%+ 1).5'

-+ .$+' %) '+1/'+ !2+& %) $%)* ')/&3 %2+ 4"1()8
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$#('<$.#(: %01 <(<%++> 2)," ,"# /'%+ ,' 1#-#%, ',"#$ &+%>#$(
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.'3# 2)," .'3&<,#$ &+%>#$( '- =%$)'<( 1)-!.<+,> ,"%, '--#$

('3# ."%++#0/#( %, !$(,; *<, <(<%++> "<3%0 &+%>#$( +#%$0
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I") &1$ !&%$// $#'-,'&*"% "; '% *%.*#*.,'-: ?$ !C$. &1$

)'%."! /$$. "; &1$ /$)#$) /" &1'& &1$ !')*%$/ ')$ (-'+$. '&

&1$ /'!$ *%*&*'- ("/*&*"%/ *% $#$)5 $#'-,'&*"% "; ' (')&*+,-')

),% "; ",) &$/& /5/&$!@ A*&1 &1$ +"%.*&*"% Gtest ?$ ?'%&

&" !%. ?$'3%$//$/ *% &1$ &$/&$. +"!(,&$) (-'5$) '%. -"/*%2

&1$ 2'!$ */ "4#*",/-5 ' ?$'3%$// "; &1$ (-'5$)@ A*&1 )$2').

&" .$!%*%2 ' ?*% ") -"//: &1*/ */ "4#*",/ *; "%$ (-'5$) 1'/

-"/& '-- ,%*&/: 4,& /*%+$ ?$ ),% &1$ 2'!$ "%-5 ;") ' +$)&'*%

%,!4$) "; )",%./: ?$ '-/" %$$. &" .$!%$ ' ?*%%$) 0")

' .)'?9 *; 4"&1 (-'5$)/ 1'#$ /&*-- ,%*&/ '& &1$ $%. "; &1$

2'!$@ G1$)$ ')$ /$#$)'- ("//*4*-*&*$/ ;") &1*/ .$!%*&*"% '%.

?$ 1'#$ +1"/$% &" +",%& &1$ %,!4$) "; ,%*&/ )$!'*%*%2 '%.

.$+-')$ &1$ (-'5$) ?*&1 !")$ ,%*&/ &1$ ?*%%$) 0*%.$($%.$%&

"; 1"? J1$'-&15K &1$ ,%*&/ ')$9@ L; ucountattack(ej) '%.
ucounttested(ej) ')$ &1$ %,!4$)/ "; ,%*&/ /&*-- '-*#$ *% ej

;)"! Aattack '%. Atested: &1$% ?$ 1'#$

Gtest00e0:@@@:ej99 M &),$: *; &1$)$ */ '% i ≤ j
/,+1 &1'& ucounttested(ei) = 0 ") *; j = l '%.
ucountattack(el) > ucounttested(el)

G1*/ .$!%*&*"% "; Gtest ()"#*.$/ '-/" ' !)/& *.$' ;") &1$

.$!%*&*"% "; near goal: %'!$-5 &" ,/$ &1$ .*;;$)$%+$ *% &1$
,%*& +",%& &" $#'-,'&$ ' /&)'&$25 ;") &1$ '2$%&/ *% Aattack@ N,&

()$-*!*%')5 &$/&/ /1"?$. &1'& ,/*%2 O,/& &1*/ +)*&$)*"% ?'/ %"&

$%",21: /*%+$ *& ."$/ %"& ()"#*.$ $%",21 .*;;$)$%+$ 4$&?$$%

*%.*#*.,'-/: $/($+*'--5 '& &1$ 4$2*%%*%2 "; &1$ $#"-,&*"%')5

-$')%*%2 ()"+$//: /" &1'& ?$ *!(-$!$%&$. *% ",) /5/&$!

/$#$)'- +)*&$)*' &1'& +'% 4$ +"!4*%$.@ G1$/$ +)*&$)*' ')$

!"#$%$%&' (&%)*+ B/ '-)$'.5 !$%&*"%$.: &1$ .*;;$)$%+$ *% ,%*&

%,!4$)/ */ "4#*",/-5 '% *!(")&'%& +)*&$)*"%@ A$ +)$'&$. '

!$'/,)$ SU '/ ;"--"?/P

SU(ej) = ucountattack(ej) ∗ wuc,att+
ucounttested(ej) ∗ wuc,test

Q$)$: wuc,att '%. wuc,test ')$ ?$*21& (')'!$&$)/ '%. ?1*-$

wuc,att /1",-. 4$ ("/*&*#$: wuc,test '-?'5/ /1",-. 4$ %$2'6

&*#$@

,-./)0+ G1$ 1$'-&1 "; '% *%.*#*.,'- ,%*& */ ' 2"". *%.*+'&")

1"? -*3$-5 *& ?*-- 4$ &1'& &1$ ,%*& +'% +"%&*%,$ &" !21&@ E,)

!$'/,)$ He /,!/ ,( &1$ 1$'-&1 "; '-- ,%*&/ "; ' (-'5$)P

He(ej) =
∑n

i=1 he(Agattack,i, ej) ∗ whe,att+∑n
i=1 he(Agtested,i, ej) ∗ whe,test

Q$)$: he(Ag, ej) .$%"&$/ &1$ %,!4$) "; 1$'-&1 ("*%&/ "; &1$
,%*&7'2$%& Ag *% &1$ 2'!$ /&'&$ ej @ B/ *% +'/$ "; SU : ?$ ')$
,/*%2 ?$*21& (')'!$&$)/ &" 4$ '4-$ &" +1'%2$ &1$ *!('+& ";

&1*/ !$'/,)$ "% &1$ "#$)'-- !&%$//@ whe,att '/ ?$*21& ;") &1$

1$'-&1 "; &1$ '&&'+3 '2$%&/ /1",-. 4$ ("/*&*#$: ?1*-$ whe,test

/1",-. 4$ %$2'&*#$@

(&-&'.'-1 (&%)*+ L% ").$) &" .'!'2$ "&1$) ,%*&/ ' ,%*& %$$./

&" 4$ *% /1""&*%2 )'%2$ &" /,+1 ' ,%*&@ L; ' -"& "; &1$ "?%

,%*&/ +'%%"& '&&'+3 $%$!5 ,%*&/ &1$% &1*/ )$()$/$%&/ ' %"& /"

;'#",)'4-$ /*&,'&*"%: ?1*-$ ' -"& "; $%$!5 ,%*&/ &1'& +'%%"&

'&&'+3 &1$ "?% ,%*&/ */ 2"".@ L; uuatt(ej) */ &1$ %,!4$) ";
,%*&/ *% Aattack &1'& 1'#$ %" $%$!5 ,%*& *% /1""&*%2 )'%2$

*% &1$ +,))$%& 2'!$ /&'&$ '%. uutest(ej) &1$ %,!4$) "; ,%*&/
*% Atested ?*&1 &1*/ ()"($)&5: &1$% ?$ 1'#$

UU(ej) = uuatt(ej) ∗ wuu,att + uutest(ej) ∗ wuu,test

B2'*%: wuu,att '%. wuu,test ')$ (')'!$&$)/ &1'& .$&$)!*%$

&1$ *%",$%+$ "; &1*/ +)*&$)*"% "% &1$ !&%$//@

2.&'-#+ A1*-$ 1'#*%2 ,%*&/ &1'& ')$ %"& $%2'2*%2 &1$ $%$!5

";&$% */ 4'.: *& '-/" ";&$% */ 4'. &" 1'#$ ,%*&/ &1'& ')$ *%

)'%2$ "; &"" !'%5 $%$!5 ,%*&/: '--"?*%2 ;") &1$/$ $%$!*$/

&" +"--$+&*#$-5 '&&'+3 0'%. !"/& ()"4'4-5 .$/&)"59 &1$ ,%*&@

G1$ .'%2$) +)*&$)*"% Da $#'-,'&$/ &1*/@

Da(ej) =
∑u

i=1 da(Agattack,i, ej) ∗ wda,att+∑n
i=1 da(Agtested,i, ej) ∗ wda,test

Q$)$: da(Ag, ej) .$%"&$/ &1$ %,!4$) "; $%$!5 ,%*&/ &1'&
+",-. '&&'+3 '2$%& Ag *% &1$ 2'!$ /&'&$ ej '%.: '/ ,/,'-:

wda,att '%. wda,test ')$ ?$*21&*%2 (')'!$&$)/@ H*%+$ 1'#*%2

' -"& "; ,%*&/ *% )'%2$ "; !'%5 $%$!*$/ */ ' 4'. &1*%2: wda,att

/1",-. 1'#$ ' %$2'&*#$ #'-,$ '%. wda,test ' ("/*&*#$ "%$@

3#45%6%)7+ A*&1 "%-5 &1$ ;",) +)*&$)*' '4"#$: ",) &$/& /5/&$!

+'!$ ";&$% ,( ?*&1 '% ,%?'%&$. 4$1'#*") "; *&/ "?%: %'!$-5

/*!(-5 '#"*.*%2 '-- $%$!5 ,%*&/@ G1$)$;")$ ?$ '-/" *%+-,.$

'/ !;&1 +)*&$)*"% &1$ .*/&'%+$: )$/($+&*#$-5 ()"C*!*&5: "; '%

,%$%2'2$. ,%*& &" &1$ %$')$/& "(("%$%&@

Pr(ej) =
u∑

i=1

pr(Agattack,i, ej) ∗ wpr,att

Q$)$: pr */ &1$ .*/&'%+$ 4$&?$$% ' ,%*& &" &1$ %$')$/& $%$!5
,%*&: *; &1*/ .*/&'%+$ */ -')2$) &1'% &1$ '&&'+3 )'%2$ '%. R:

$-/$@ B%. wpr,att */ ' ?$*21& (')'!$&$): '2'*%@

A$ 4)*%2 &1$/$ +)*&$)*' &"2$&1$)S 45

near goal((e0, ..., ej)) = SU(ej) + He(ej) + UU(ej)+
Da(ej) + Pr(ej).

G1$ 2$%$&*+ "($)'&")/ ?$ ,/$ ')$ /-*21& #')*'&*"%/

"; &1$ "%$/ ()$/$%&$. *% <T>@ I") &?" *%.*#*.,'-/

SL% ;'+&: *% ").$) &" !& &1*/ #'-,$ *%&" ",) 2$%$)'- !&%$// /+1$!$: ?$
?",-. %$$. &" .*#*.$ U 45 *& '%. '.. l@ N,& /*%+$ ?$ ?*-- /&"( ",) /$')+1 &1$
!"!$%& '% *%.*#*.,'- ;,-!--*%2 Gtest */ ;",%.: ",) *!(-$!$%&'&*"% /*!(-5
/,!/ ,( &1$ 2*#$% near goal "#$) '-- /&'&$/ '%. &)*$/ &" !'C*!*V$ &1*/ /,!@
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!!a1,1"###"a1,l$"###"!an,1"###"an,l$$" !!b1,1"###"b1,l$"###"!bn,1"###"bn,l$$

% &'%()%*) +*,&&,-.* *%(),/01 &.0.+'& % *,2() r %() %

3*,24 ,5 s %3.('& R = {Ag1
attack, ...,Ags

attack} %()

+*.%'.& !!c1,1"###"c1,l$"###"!cn,1"###"cn,l$$# 6. 7%-. !ci,1"###"ci,l$

8 !ai,1"###"ai,l$ 95 Agattack,i /∈ R %() !ci,1"###"ci,l$

8 !ai,1"###"ai,r−1"bi,r"###"bn,l$" .0&.# : &'%()%*) /2'%'9,(

%0&, *%(),/01 &.0.+'& % *,2() r %() %( R %() +*.;

%'.& !!c1,1"###"c1,l$"###"!cn,1"###"cn,l$$# :3%9(" !ci,1"###"ci,l$ 8

!ai,1"###"ai,l$ 95 Agattack,i /∈ R %() (,< !ci,1"###"ci,l$ 8

!ai,1"###"ai,r−1"a′
i,r"ai,r+1"###"ai,l$ <9'7 a′

i,r (= ai,r" .0&.#

=7. '%*3.'.) -%*9%('& ,5 '7.&. ,4.*%',*& &.0.+' '7. *,2() r
&2+7 '7%' 9' 9& *%(),/01 +7,&.( ,2' ,5 '7. > 4,&9'9,(& ?.5,*.

'7. .-%02%'9,( *2( ,5 '7. !*&' 9()9-9)2%0 &7,<& % &2?&'%('9%0

)*,4 9( '7. near goal;-%02. ,5 '7. .(-9*,(/.('%0 &'%'.#

!" #$%&'() *+#, -'&. '(&$)/0&$1 203/4%5 6790. '7. ?%&9+

-%*9%(' 5,* '.&'9(3 @A=B 40%1.*& 5*,/ '7. 4*.-9,2& &2?&.+;

'9,( 9& %0<%1& %?0. ', !() 9()9-9)2%0& '7%' 4*,)2+. ?.7%-9,*&

9( <79+7 '<, ,* '7*.. %''%+C %3.('& &2**,2() % '.&'.) %3.('

%() .09/9(%'. 9'" <9((9(3 % 3%/. *.D29*.& % 7937.* 0.-.0 ,5

+,,4.*%'9,( ?.'<..( '7. 2(9'& ,5 % 40%1.*" <79+7 ?*9(3& '7.

?%&9+ -%*9%(' ', 9'& 09/9'&# =7. C(,<( +,/42'.* 40%1.*& 5,*

@A=B ./40,1 .0%?,*%'. '%+'9+& !&.." 5,* .E%/40." FGH$ %()

,2* '.&'9(3 &1&'./ &7,20) ?. %?0. ', %0&, ./40,1 &2+7 '%+'9+&"

<79+7 <. *.%09I. %& '7. +,,4.*%'9,( /%+*,& <. 4*.&.('.) 9(

B.+'9,( JJJ#

6. 9('.3*%'.) K /%+*,& '7%' .9'7.* %*. %9/.) %' +*.%'9(3

5,*/%'9,(& ,5 '7. 2(9'& ,* ', )9*.+' %00 %''%+C %3.('& ', %''%+C

% 4%*'9+20%* 2(9' 5,* &,/. '9/.# 6790. '7. /%+*,& '7./&.0-.&

), (,' 7%-. 4%*%/.'.*& !%() '7.*.5,*. !' 9(', '7. .-,02'9,(%*1

0.%*(9(3 %44*,%+7 <. 4*.&.('.)$" '7. .E4%(&9,( ,5 '7. /%+*,&

4.*5,*/.) ?1 %( %3.('L& ).+9&9,( 52(+'9,( 9& %?0. ', 4.*5,*/

+,/42'%'9,(& '7%' %00,< '7. 2&. ,5 4%*%/.'.*9&.) %+'9,(& '7%'

'7. &.*-.* 2().*&'%()&# @2* /%+*,& 2&. '7. +,(+.4' ,5 '7.

+.('.* 4,&9'9,( center(ej) ,5 %00 Agattack,i '7%' %*. &'900 %09-.

9( ej %() '7%' 9& ).!(.) %& '7. %-.*%3. E; %() 1;+,,*)9(%'.&

,5 %00 '7.&. %3.('& !&9/90%*01" oppcenter(ej) 9& '7. +.('.*
4,&9'9,( ,5 '7. Agtested,i$# =7.( '7. /%+*, %+'9,(& %*. %&

5,00,<&M

6%%$278$5 =79& /%+*, %9/& %' ?*9(39(3 %00 2(9'& ',3.'7.*" %&

'7. (%/. &233.&'&#app(Assemble, ej , k, i) 9& '7. /,-. %+'9,(
'7%' ?*9(3& Agattack,i ', center(ej)#
9'($:;5 =79& /%+*, %9/& %' 7%-9(3 %00 2(9'& 5,*/9(3 %

-.*'9+%0 09(. <9'7 '7. +.('.* ,5 '79& 09(. ?.9(3 center(ej)
95 '7. /%+*, 9& &'%*'.) 9( ej # :' '7. &'%*' ,5 '7. /%+*," '7.

&'900 %+'9-. 2(9'& %*. %&&93(.) '7. 4,&9'9,( '7.1 %*. &244,&.)

', '%C. ?%&.) ,( <7.*. '7.1 &'%*' ,55 !?1 %&&93(9(3 ', .%+7

2(9' % (2/?.* ?%&.) !*&' ,( '7.9* -.*'9+%0 4,&9'9,( %()

2&9(3 7,*9I,('%0 4,&9'9,( %() %3.(' (2/?.* %& '9.?*.%C.*&

%() 2&9(3 % 39-.( )9&'%(+. ?.'<..( (.937?,*& dis2Nei$#
app(LineUp, ej , k, i) 9& '7.( '7. /,-. %+'9,( '7%' ?*9(3& '7.
2(9' ', '79& %&&93(.) 4,&9'9,( !<79+7 +%( ?. (, /,-. 95 '7.

2(9' 9& %0*.%)1 '7.*.$#

,;8'&:;5 :(,'7.* ,5'.( 2&.) 5,*/%'9,( 9& ', &409' '7. 2(9'&

9(', '<, 3*,24& '7%' %*. .D2%001 &'*,(3# =79& /%+*, %+79.-.&

'79& ?1 5,*/9(3 ,(. 3*,24 '7%' 4,&9'9,(& 9'&.05 splitDis !.0)&
%?,-. '7. center(ej) 4,&9'9,( <7.( '7. /%+*, 9& %+'9-%'.)

%() ,(. 3*,24 '7%' 4,&9'9,(& 9'&.05 splitDis !.0)& ?.0,< '79&
4,&9'9,(# splitDis 9&" 09C. dis2Nei" % 4%*%/.'.* ,5 '7. '.&'9(3
&1&'./# N9C. 5,* 9'($:;" .%+7 %3.(' +,/42'.& '7. 4,&9'9,(

9' 9& &244,&.) ', 3, ', ?%&.) ,( % (2/?.* %&&93(.) ', 9' %'

'7. ?.39((9(3 ,5 '7. /%+*, %() '7.( app(SplitUp, ej , k, i)
.9'7.* 9& '7. /,-. %+'9,( ?*9(39(3 9' '7.*. ,* (, /,-." 95 9'

9& %0*.%)1 '7.*.#

6&&03<=$0<$%&5 =79& /%+*, +,(+.('*%'.& +,,*)9(%'.) %''%+C&

,( '7. <.%C.&' .(./1 2(9'# J5 Agattack,i 9& 9( *%(3.

,5 '7. .(./1 2(9' <9'7 '7. 0.%&' *./%9(9(3 79' 4,9('&

app(AttackWeakest, ej , k, i) 4*,)2+.& %& %+'9,( &7,,'9(3
%' '79& .(./1 2(9'# O0&." app(AttackWeakest, ej , k, i) <900
*.&20' 9( '7. /,-. %+'9,( '7%' ?*9(3& Agattack,i (.%*.* ',

'79& 4%*'9+20%* .(./1 2(9'# =7. .(./1 2(9' <900 %0<%1& ?.

).'.*/9(.) ?%&.) ,( '7. +2**.(' 3%/. &'%'. ej #

6&&03<>84%$%&5 =79& /%+*, 9& %(%0,3,2& ', 6&&03<=$0<$%&"

.E+.4' '7%' '7. '%*3.' ,5 '7. +,,4.*%'9-. %''%+C 9& '7. .(./1

2(9' '7%' 9& +0,&.&' ', center(ej) !<9'7 %44*,4*9%'. '9.?*.%C.*&
+,//,( ', %00 %3.('&$#

6&&03<?@/&.$%&5 =79& /%+*, 9& %0&, %(%0,3,2& ', 6&&03<=$0<A

$%&" ?2' 9' '%*3.'& '7. .(./1 2(9' '7%' 9& 5%*'7.&' %<%1 5*,/

oppcenter(ej)#
J( ,2* .E4.*9/.('&" <. 7%) kmax ?.9(3 PQ *,2()& 5,* .%+7

,5 '7. %+'9,(&# B9(+. '79& /.%(& '7%' % /%+*, '%C.& 24 D29'.

% (2/?.* ,5 *,2()& !+,/4%*.) ', '7. ,'7.* %+'9,(& '7%' (..)

,(. *,2()$" <. 7%) '7. 4*,?%?909'1 5,* % /%+*, %+'9,( ?.9(3

4*,)2+.) <7.( +*.%'9(3 '7. *%(),/ 9()9-9)2%0& 5,* '7. !*&'

3.(.*%'9,( ,5 '7. .-,02'9,(%*1 0.%*(.* %' R2&' ,(. 4.*+.('# =7.

&%/. 4*,?%?909'1 <%& %0&, 2&.) 9( '7. /2'%'9,( ,4.*%',*&#

S# OS:NT:=J@U @V @TA :WWA@:XY

=, .-%02%'. '7. 2&.520(.&& ,5 +,,4.*%'9,( /%+*,&" <.

+,/4%*. '7. *.&20'& ,5 ,2* &1&'./ 5,* '.&'9(3 @A=B 40%1.*&

<9'7 %() <9'7,2' '7. 2&. ,5 /%+*,& 5,* Z &1&'./& '7%'

4%*'9+94%'.) 9( '7. PQQ[ @A=B +,/4.'9'9,( !&.. F\H$# =7.&.

40%1.*& %*. ]0.C9(3." 6%*&%<: %() 6%*&%<] %() '7.1

40%+.) 9( '7. /9))0. ,5 '7. +,/4.'9'9,( !K'7" ^'7 %() Z*)"

*.&4.+'9-.01$# =7. *%'9,(%0. ?.79() &.0.+'9(3 '7,&. 40%1.*&

<%& *%'7.* &'*%937'5,*<%*)M <. &'%*'.) ,2' '*19(3 40%1.*& '7%'

40%+.) 9( /9)!.0) ?.+%2&. <. %&&2/.) '7%' '7.*. <,20)

?. &,/. <.%C(.&&.& 9( '7.&. 40%1.*& %() <. +,20) !()

<.%C(.&&.& 5,* '7. '7*.. &.0.+'.) 40%1.*& !2&9(3 /%+*,&$

<9'79( *.%&,(%?0. *2('9/.&^# :& %0*.%)1 &'%'.) 9( B.+'9,( JS;

:" <. %*. (,' 2&9(3 .E%+'01 '7. +,/4.'9'9,( &+.(%*9," <79+7

%0&, 0.%)& ', 4,'.('9%0 <.%C(.&&.&" &9(+. '7. 40%1.*& <.*. 5,*

&2*. (.-.* '.&'.) 5,* '7. &+.(%*9, -%*9%(' <. %*. 2&9(3#

6. 2&.) 5,* %00 ,2* .E4.*9/.('& '7. 5,00,<9(3 4%*%/.'.*

&.''9(3&# : 3.(.*%'9,( ,5 '7. .-,02'9,(%*1 0.%*(.* +,(&9&'&

,5 KQ 9()9-9)2%0& !<9'7 '7. _> ?.&' 9()9-9)2%0& &2*-9-9(3$#

69'7 %( .-%02%'9,( ?.9(3 40%19(3 % 3%/. <9'7 _Q 2(9'& ,(

.%+7 &9). 5,* 24 ', PQQ *,2()&" '79& /.%(& '7%' +*.%'9(3

%() .-%02%'9(3 % 3.(.*%'9,( ',,C ,( ,2* /%+79(.& %*,2()

7%05 %( 7,2* !<79+7 /.%(& '7%' % &9(30. *2( ,5 ,2* &1&'./

^6. %0&, 5,2() % <.%C(.&& 5,* '7. >'7 40%+.) '.%/ ?2' ,(01 %5'.* /,*.
'7%( >Q 3.(.*%'9,(&" &, '7%' 9(+02)9(3 9' 9(', '7. &1&'./%'9+ .-%02%'9,( ),(.
9( '79& &.+'9,( <,20) 7%-. *.&20'.) 9( /2+7 /,*. +,/42'9(3 '9/. '7%( '7.
_K )%1& <. (..).) 5,* %00 .('*9.& %?,2' % 40%1.*#
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!"#$% &

"'%(")% )%*%("!&+* ,&!- ./00%.. 1+( !%.!&*) ,&!-+/! "*2

,&!- 3"0(+. 4./00%.. ("!% &* 5"(%*!-%.&.6

5789:; .::< ,=>?@A> ,=>?

#7:B=CD: E F 4GHI6 EJKG 4IHI6
L LMKJ 4LHI6 EMKM 4IHI6

,8;N8O" E F 4GHI6 PKI 4IHI6
L PGKG 4EHI6 QKL 4IHI6

,8;N8O# E LRKG 4LHI6 QKL 4IHI6
L PEKP 4IHI6 RKL 4IHI6

>8B:N 8;@AC< 8 <896K 1@; >?: S8T;@ 8T>=@CN 8=S:< 8> T;:8>=CD

U@;S8>=@CNV O: AN:< dis2Nei = 2 8C< splitDis = 10K 1@;
>?: !>C:NN :W87A8>=@CV >?: O:=D?>N O:;: N:> >@ wuc,att = 10V
wuc,test − 10V whe,att = 10V whe,test = −10V wuu,att = 3V
wuu,test = −3V wda,att = 4V wda,test = −4 8C< wpr,att =
−6K
"N 87;:8<9 N>8>:<V >?: +(!. N:;W:; ?8N >?: X@NN=Y=7=>9 U@;
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